Abstract. We present initial results on the comparison of the dose readout from a three dimensional polymer gel dosimeter using two different optical-CT systems; i) a common wide field and a wide area detector optical-CT system and ii) a new 'laser-line' and wide area detector based optical-CT system. The findings presented herein highlight the advantage of the laser based over the wide field optical-CT concept for the readout of scattering 3D dosimeters. Moreover, the new 'laser-line' based optical-CT system overcomes the disadvantage of the long acquisition times required by the existing laser-based instruments.
Introduction
Optical computed tomography (optical-CT) has been successfully applied for the read out of three dimensional radiation therapy dosimeters. Two different optical configuration concepts have been applied. The first employs a laser point beam and a single detector, which scan the dosimeter point by point to create two dimensional maps (2D) of the light attenuation through the dosimeter [1, 2] . Although this configuration constitutes the most accurate method with the measurements minimally affected by scattered light, it is slow requiring approximately 7 min of data acquisition per slice. The second optical design set up is based on a combination of a wide field light illumination source and a wide area detector [3] [4] [5] . In this configuration 2D angular image projections are acquired thereby generating multiple slices of the dosimeter simultaneously. The latter allows for very fast volumetric data acquisition times in the order of 5-6 minutes. However, the dose measurements provided by these scanners may suffer from scatter contamination owing to the wide area of detection. The purpose of this study was to report initial results on the comparison of the dose readout derived from a wide illumination source and a wide area detector optical-CT system to the dose readout derived from a new 'laser-line' based optical-CT system. 
Materials and methods

Design and set up of the optical-CT systems
A schematic drawing of the two optical-CT systems used in this study is shown in Figure. 1. A detailed description of the first system shown in Figure 1a has been reported elsewhere [3] . The main difference between the two systems lies in the set up of the illumination geometry. In the second optical-CT system the illumination is provided through a combination of laser beam (633 nm) and a cylindrical lens (Figure 1b ). This set up creates a laser line beam, which illuminates the dosimeter vertically through a single plane. This plane is parallel to the dosimeter's axis of rotation. The laser and the cylindrical lens are mounted on a translational stage, which can travel laterally on a direction perpendicular to the axis of rotation. After each lateral scan the dosimeter is rotated by 1 deg and the lateral scan is repeated. The total time for the acquisition of the raw data (180 deg revolution, 1 lateral scan per deg) required for the 3D reconstruction was less than 10 min. The angular sequence of the measured light intensities from a row of 640 detector pixels forms a sinogram that reconstructs the axial slice using standard filtered back projection algorithm (inverse Radon transform) [6] .
Polymer gel dosimeter
A normoxic N-Vinylpyrrolidone based polymer gel dosimeter with tetrakis (hydroxymethyl) phosphorium chloride (VIPET) was employed in this study [7, 8] . The VIPET gel material was poured into cylindrical, 2 cm diameter, glass vials. The vials were irradiated to known doses up to 48 Gy using a 6 MV linear accelerator. The above samples were independently scanned with the two optical-CT apparatus to generate attenuation coefficient μ (mm -1 ) versus dose calibration data. Figure 2 shows the 'μ' profiles taken along the diameter of the reconstructed axial slices of the calibration samples at different doses. The 'μ' profiles obtained from the wide illumination beam optical-CT system (Figure 2a) show a dishing effect at doses above 32 Gy. This is attributed to the increased scattering that is taking place within the optically denser scattering medium at high doses. This effect is not observed in the corresponding profiles derived from the 'laser-line' based system (Figure 2b) . Thus the dynamic range of the laser-line beam optical-CT system is significantly wider than that of the common wide illumination beam optical-CT system. This finding confirms that the laser illumination based optical-CT systems are minimally affected by scattered light. A significant advantage of the 'laser-line' optical-CT system presented in this study compared to existing laserbased systems is the significantly reduced scanning time. This is facilitated by the 'laser-line' illumination concept. Raw projection data are acquired from all axial slice locations simultaneously without the need to translate the laser beam, which is required by the existing laser based optical-CT systems to generate 3D datasets. Further experiments are needed to investigate the performance characteristics of the new 'laser-line' optical-CT system for the readout of 3D dosimeters.
Results and Discussion
